INTRODUCTION
The high protein requirement for the growth of carnivorous fish gives rise to high food costs and elevated discharges of nitrogenous wastes into the environment.
The protein-sparing effect of lipid in fish is well established (Lee and Putnam, 1973; Reinitz ef al, 1978; Takeuchi ef al, 1978; De Silva et al, 1991 However, commercial (Singh and Nose, 1967;  Bergot and Br6que, 1983) . However, technological treatments of cereals or starch, such as gelatinization or extrusion, have been found to improve the digestibility of starch by cultured fish (Bergot and Brbque, 1983; Takeuchi et al, 1990; Jeong et al, 1991) . Although the protein-sparing effect of the different sources and levels of car- bohydrate has been debated (Hilton et al, 1987; Higgs ef al, 1992) , evidence suggests that dietary levels of digestible starch improve protein utilization efficiency in rainbow trout held at temperatures between 15 5 and 18°C (Pieper and Pfeffer, 1980; Kaushik and Oliva-Teles, 1985 ; Kaushik et al, 1989 ; Kim and Kaushik, 1992) . Water temperature influences the utilization of dietary carbohydrate and lipid by rainbow trout; the digestibility of starch has been reported to be low in rainbow trout reared at 8°C relative to those held at 18°C, and utilization of dietary lipid for energy production is depressed by dietary gelatinized starch more strongly at 18°C than at 8°C (M6dale et al, 1991 ) . Dixon and Hilton (1985) also found that high dietary carbohydrate levels had an adverse effect on liver function. This effect was more pronounced at low temperature. Growth of trout held at 6.5°C was also shown to be depressed when dietary glucose level reaches 15% of the diet (Higgs et al, 1992) . (Kim and Kaushik, 1992) . Chromic oxide was added to a portion of each diet at a level of 1% as an inert marker for digestibility measurement.
Digestibility trial
Two trials were conducted to study the effect of temperature on digestibility using the same groups of fish in each trial. The 2 trials were performed with an opposite sequence of temperature.
During the first trial, 60 rainbow trout (Oncorhynchus mykiss) were randomly allotted to conical bottomed tanks (vol: 60 L) supplied with recirculated water maintained at 8°C (flow rate: 4 Umin). Duplicate groups of 10 trout (mean body weight: 169 g) were fed twice a day (daily ration: 1.3% of body weight) 1 of the experimental diets. After a 5-day acclimation period, the faeces were continuously collected for a period of 9 d through rotative grids according to the procedure described by Choubert et al (1982a Body composition analyses were performed on an initial sample of 10 fish and on groups of 5 fish which were withdrawn from each tank at the end of the experiment and killed after anaesthesia (ethylglycolmonophenylether 1/2 500). Whole bodies were frozen, freeze-dried, ground and pooled for each tank before analyses. Data allowed the calculation of retention efficiencies for protein and energy, which are equal to the ratio (nutrient or energy gained)/ (intake of digestible nutrient or digestible energy).
Estimations of non-faecal energy losses (through gill and urine excretions), metabolizable energy and total energy expenditure (fasting metabolic rate + heat increment of feeding + energy expended for activity) were made from the protein and energy retention according to Cho and Kaushik (1985) . These Folch et al (1957) , starch using amylase and glucose oxidase (Thivend et al, 1972 ), gross energy with an adiabatic bomb calorimeter (IKA). Chromic oxide was measured after perchloric acid digestion (Bolin et al, 1952 Concentrations of NH 4 + -N were measured using an autoanalyser (Alpkem) according to Le Corre and Treguer (1976) .
Total nitrogen excretion was estimated to be NH Q + -N/0.85 (Kaushik, 1980 (Hofer, 1979a) . Choubert et al (1982b) and Oliva-Teles and Rodrigues (1993) also observed some improvement of the digestibilities of protein and energy by increasing water temperature in the same species. Gastric evacuation rate and total transit rate are increased by increasing temperature in several fish species (Fange and Grove, 1979) including trout (Fauconneau et al, 1983) . In another study, some digestive enzyme activities (proteases and amylase) are increased with increasing temperature in the roach (Hofer, 1979a, b) . These 2 effects of water temperature are opposed: the first might decrease whereas the second might increase the digestibility of food at high temperature. This opposition might explain why an effect of water temperature on digestibility was not clearly proven in trout (Cho, 1987; Watanabe et al, 1989; M6dale et al, 1991 (Brauge et al, 1994 Higgs et al (1992) (Adron et al, 1976; Reinitz et Hitzel, 1980; Watanabe, 1982 The ammonia excretion of trout had a typical course after feeding (Rychly and Marina, 1977; Kaushik, 1981 The pattern of nitrogen excretion depends on the species, the size and composition of the meal, and on the water temperature (Kaushik, 1980 (Kaushik, , 1981 Kaushik and OlivaTeles, 1985; Cui and Liu, 1990 ). The effect of water temperature on feed intake (Kaushik, 1981) (Bergot, 1979; Himick et al, 1991) and in 300 g trout held in seawater at 9°C (Brauge et al, 1994) (Garin, 1984) . Such 
